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Forward. This manual provides the circuit diagrams for the AN/FMQ-13(V) Digital Wind Measuring
Set. This manual contains block diagrams, signal flow diagrams, and schematic diagrams.
Presentation of the diagrams starts with a block diagram of the AN/FMQ-13(V) Wind Measuring Set.
This is followed by the diagrams for the ML-660 and ML-660A Wind Direction and Wind Speed
Sensor. The sensor diagrams are followed by the diagrams for the 1D-2408 Wind Direction and
Wind Speed Indicator and the RO-588 Wind Direction and Wind Speed Recorder. The organization
of the diagrams for each assembly starts with a block diagram. The block diagram is foliowed by
signal flow diagrams. Schematic diagrams follow the signal flow diagrams.
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FO-3. Sensor - Element Driver Function, Signal Flow Diagram
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FO-4. Sensor - Measurement Function, Signal Flow Diagram
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FO-6. Sensor - Control/Status Function, Signal Fiow Diagram
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FO-7. Sensor - CPU Function, Signal Flow Diagram
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NOTES:

1. J1 IS THE WATCHDOG DISABLE JUMPER. IN OPERATIONAL
MODES IT SHOULD BE DISCONNECTED.

2. JS AND J6 ARE USED TO SET THE SENSOR ID.

ID, JS J6

2 2-3
3 1-2
4 2-3

1-2 IMPLIES THART PINS 1 AND 2 OF
JS ARE SHORTED AND PIN 3 IS OPEN
3. J2 AND J4 ARE LEFT UNCONNECTED.
4. J3 IS FACTORY CONFIGURED WITH A LINK BETWEEN
PINS 1 AND 2.

FO-11. Sensor - Microprocessor A PCBA, Schematic Diagram (Sheet 1 of 2)

FP-21/(FP-22 blank)
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FO-11. Sensor - Microprocessor A PCBA, Schematic Diagram (Sheet 2 of 2)
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FO-12. Sensor - Barometric Pressure Module, Schematic Diagram

FP-25/(FP-26 blank)






AR FORCE
ARMY

£16
_|_ +15V A1-8
c47 P ocy,
Tmpr . +15U HTSU 1uF
RS
X+
3 AN D R
4.7¢ oo Lt cogtt STOK
c2s c39 c38
A1-6 > _L LT1013A I,lUF 010F T 1oF T010F T 1oF
1N4148 +EPUR
c31 17 116 -
—[—.IUF 3|20 0K 200K-H 15V iy
A1-3 > 31200kl 200k 3
1 Bk Bl Yo +15U 10063 Ofes  uoorl28 ~d4 @2
620 0K—25K-{11 I00(2) 1015715 ppo (26 A a4 V12 > R1 E14
7 = 0 > I00C) i3onS oRer A s |, A
B a2 2 6 15 —1aBire  FBL S Cri014n aNe22zA
u1s BITS  FB3 [2—
RN1 E1 100C6) 1dg7rs  pgy 1]
] - TOD(S) 15 3
4 0P-07A BIT> IOt Q1
I00C4)__16lorrd 195 2 -150 R10
> 5 R3 i\ L
TODC3) 8179 LDIR R L ca4 20K
-15y 100¢2) BIT10 LDAC ok 4.7k - 1UF NOTES
Topc1y 190 25 ;
AL-1 ToD(0) __20/5i111  CEe aNaz2z2A restaton 1. Ul CAN BE CONFIGURED FOR EITHER A 2K X B RAM (6116)
I0A(1)_ 25 ;gg E1S OR AN BK X B RAM (6264). TO CONFIBURE FOR AN BK RAM
R13 i . 240 U14 JUMPER PINS 1 & 2 OF J1 (PIN 1 DENDTED BY SQUARE PAD).
1°1x =30 Ioaco) [E3[MEE | Ui4 mesIsToR TO CONFIGURE FOR A 2K RAM JUMPER PINS 2 & 3 OF J1 AND
1,. . -15v A1-12 PLACE THE IC IN PINS 3 - 26 OF THE SOCKET (PIN 1 OF
GND  GND 6116 RAM GOES IN PIN 3 OF THE SOCKET).
= 8 * 040 IS FACTORY CONFIGURED WITH A 2K RAM.
- [—l—— T 1uF 2. J2 IS SOFTLARE DEPENDANT AND COMES FACTORY CONFIGURED.
v 3. U1? CAN ACCOMODATE EITHER AN 8K X 8 EPROM (2764) OR A
> DACo cse R9 16K X 8 EPROM (27128). THE BOARD IS FACTORY CONFIGURED
0A(6:1) 510KC WITH A 16K EPROM.
: -
S
[—=__SENSOR ENABLE® 1IN4148
—=__DACI CSe +15U +EPUR
(THESE SIGNALS COME FROM SHEET 2)
Q3
_L +15U E17
c48
T“’"F 2N222ZA
¢ 6 - rd R4 X—
5 [ V19 A\ S
v g 4.7K _L
A1-10> _L LT1013A 0e2 —=cz8
32 11 200k 200k |18 SV | #1sY L10F
T (3] 200K 200K 1S "y _ by A
A1-7 >— 2i-200kl 200kt l L 1
20 0K—25K- C34 c35 C3z—-(C36 uio
il 2 =T %NC +1SV S01uF T 10F 01uF T 1uF RESISTOR . s e
7|20 3K g > +15V +15U + + +EPWR s D
g 1 5] 2 +SVU 4HC04
= 2 1 o
9
N2 3 + +
: ] ) Iz 9 28 C1-12 C13-16 C41 Ca3 —-Cc46 ——C49 | |>‘5 NC
A1-5 | 4 0P-07A MSB  uDD1 10uF 10uF T.1IUF TIioF 54AC04
I00(2) 1050, gops (26 1UF LIUF U
I0DC1) 117 4 REPEAT=12 REPEAT=4
R12 o1  uRer (3 11N 10
€z9 -15V 100¢0) 1215774 Fpy " — = NC
1,.01x 1UF ToD(2) 1= 3 — c4z - 5 RESTSTOR
T. T00(e) 140 FB3 T +H5v C17-20 Se S4HC04
Tons) 15|oe1S  FBY e . IUF : Ure
- BIT?  I01 REPEAT=4 138N_12
100C4) 181577 1g2 (£ ] NG
1 2 9
RESTSTOR I0D¢3 BIT9 (DTR (5-—de ! _ _ S4HC04
T0D(2) 18157100 (pac 122 15V 15V s
A1-2 >—NC I0DC 1) 13 BIT11 CEs 22 10 -
A1-4 >—NC I00(0) 201 cp %,7 1
A1-9 >»-NC I0AC1) aSHBE LT1014A
A1-11>—NC YMBE  U13
1080 [ 23} ge ps3120 "y
GND_ GND
I27 B8

T.0.31M1-2FMQ13-3
T™ 11-6660-282-30

THE PC BOARD

FO-13. Sensor - Microprocessor B PCBA, Schematic Diagram (Sheet 1 of 2)
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FO-13. Sensor - Microprocessor B PCBA, Schematic Diagram (Sheet 2 of 2)
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FO-14. Sensor - Power - Front PCBA, Schematic Diagram

FP-31/(FP-32 blank)
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E1 THRU E7? CONNECT TQ E1 THRU EZ? ON PCB RSSY 6461-1039.

2. £8 THRU E11 CONNECT TO THE COLLECTORS OF Q1 THRU Q4

RESPECTIVELY ON BRACKET P/N 2271-101S ADJACENT TO PCB.
BASE AND EMITTERS OF Q1 - Q4 ARE CONNECTED TGO PCB ASSY
6461-1039 AS PART OF POWER SUPPLY RASSY 6461-1038.
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FO-15. Sensor - Power - Back PCBA, Schematic Diagram

FP-33/(FP-34 blank)
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FO-16. Sensor - Terminal EMI Filter, Schematic Diagram
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FO-17. Indicator - Block Diagram
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FO-18. Recorder - Block Diagram
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FO-19. Indicator/Recorder - Microprocessor PCBA - CPU Function, Signal Flow Diagram

FP-41/(FP-42 blank)
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FO-20. Indicator/Recorder - Microprocessor PCBA - /O Function, Signal Flow Diagram
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FO-21. Indicator/Recorder - Microprocessor PCBA - Inter-Assembly
Communication Function, Signal Flow Diagram

FP-45/(FP-46 blank)
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FO-22. Indicator/Recorder - Display PCBA, Signal Flow Diagram (Sheet 1 of 3)
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FO-22. Indicator/Recorder - Display PCBA, Signal Flow Diagram (Sheet 2 of 3)
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FO-22. Indicator/Recorder - Display PCBA, Signal Flow Diagram (Sheet 3 of 3)
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FO-23. Indicator/Recorder - Power Supply and Distribution, Power Distribution Diagram
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FO-24. Indicator/Recorder - Interconnection Diagram
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45U +5U  +5U
TPS +SU
R14 <R16 <R1S TP19
Thk SRR 2R gi -30 NOTES :
_|2 ™A - - - . € JUMPER SHOULD BE IN THE ENABLE
3 IN A A1 -2 Al —S3>—— A1 -47 1. HATCHDOG ENABL
Al ———— —=I0UT A Iy aef2 ] RC Al -8 Al -S5 VUNR . [OURR =~ o1 “4a POSITION (E4 PIN 2 JUMPERED TG PIN 3) DURING
13 IN B- 15 DMA a1 -9 Al -S0 NORMAL OPERATION. THE WATCHDOG MAY BE DISABLED
Co-AMe ——— 220uT 8 Iy 5. 20 DMB Al —10 . LGND FOR TESTING BY JUMPERING E4 PIN 2 TO PIN 1.
s n -2 csa a1 —11 =SS ouF P20 A 2. PINS 2 & 3 OF F3 ARE CONNECTED ON PCB TRACES,
. _ _ > A1 - .
C-f08* — =T C 7| G+ 8 CS8 Al 12 A1 _22 LHICH SETS UB TO BE AN OW6264 (8K X B RAM);
RDA = aiC THEREFORE E3 IS NOT NORMALLY INSTALLED. FOR
N o- 2 a1 -13 A1 —-43
P ...+ LI} 1 ,'Y) . 10 ) RDB Al —14 Al -54 CGND Al —44 SPECTIAL LABORATORY APPLICATIONS A 32K X 8 RAM
B IN D+ Al - Sem>—— U1 —> a1 -4 ((LI62256 OR HME2256) MAY BE USED BY CUTTING TRACE
ATXD ena o Rl SRI3 SR19 SRIG SRIZ S ALs A1 —46 CONNECTING PINS 2 & 3 OF E3 AND JUMPERING PINS
7 -iE::::EN9~ 26L532 10K 10K S10K S 10K S 1Bk U carlg - A1 -3 1 & 2 OF E3. PIN 1 IS DENOTED BY A SQUARE PAD.
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- — — — — GND Cl4 —————== A1 —-15 HICH SETS U9 TO BE A 27128R (16K X 8 EPROM).
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= arse - o A1 —s1 30uUACA 4 CONNECTING PINS 1 & 2 OF E2 AND JUMPERING PINS
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L 2lma our ajZ RS AL -16 3 NORMAL GPERATION THE
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12
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= JUMPER (SEE NOTE 5) +Qv 3V v2 [r3s | rse
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= & W2
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NOTES*

1 6461-1017-2 PRINTED CIRCUIT BOARD ASSEMBLY AS SHOWN. 6461-1017-1 PRINTED
CIRCUIT BOARD ASSEMBLY SCHEMATIC SAME AS SHOWN EXCEPT CR1-CR4, LS1, C31,
c21, C28, R68, R69, Ul AND US ARE NOT USED.

2 AL RESISTORS ARE 1/4H +/-5x UNLESS OTHERWISE SPECIFIED.
3 AL CAPACITORS ARE +/-10x UNLESS OTHERWISE SPECIFIED.

Indicator/Recorder - Display PCBA, Schematic Diagram (Sheet 4 of 4)

FP-67/(FP-68 blank)






J4 IS AUWDS PORT CONNECTOR J1 IS MICROBOARD CONNECTOR
J2 IS DISPLAY BOARD
14 -1 SHIELD . .. _,
(SEE NOTE 3) J1 -18 E-A320MHZ 5 g2 23 g2 -8
. SG RDA J1 -28 :g’ J2-30 J2->
J4 -19 DGND J1 -33 J2 -39 J2 -10
J4 -22 <—penod R7 J1 -34 LHRe J2 -40 J2 -9
J4-25 «<—cr 1 150 Ji -19 N J2 -37 32 -13
J4 =37 | OPTIONAL J1 -20 Je -38  J2 -14
= RDB J1 -21 abe J2 -35 J2 -11
. TERMINATION 7y “55 AD3 J2 -36 J2 -12
J4 -18 <—152-—> J1 -7 RESISTOR 37 _5% AD4 534 U5 _4
J4-11 <2 J1 -9 J1 24 ADS J2 =31 J2 -3
J4 -29 < —> J1 10 J1 -25 AD6 J2 -32 J2 -15
J4 -9 «—ESA.___5 g1 -11 RC J1 -26 ADZ Je -23 J2 -18
Ja -27 «—£LS8 5 g1 12 J1 —25 KDC* 35 _4a 2 -20
- é.._RD.B___) -
J4 -6 R Ji 13 J1 -36 FDQs J2 24 J2 -19
J4 24 «R0E__5 g1 14 UR11 J1 -3 MCSe J2 -16 J2 -22
J4a -4 <—SDA___5 3] 17 iN6T4sA 7 237 a0 35 253
J4 -2 <—“53——> J1 -16 J1 28 KDCIe 15 26
J4 -20 <«BC 5 J1 -8 TP3
T™MA : +9U T
J1 -6 : > Ja2 -2
UR2 URS J1 -40 J2 -50
1IN6145A 1Ne145A 1N614SA
Ji -3 DGND J2 -1
1 . Ji -5 J2 -17
: : J1 -15 < J2 -33
A J1 -27 J2 ~49
Jl ~39 <«——¢ TP4
UR3 URE URQ
1N6145A 1N6145A 1IN6145A J
= = c TRPR
+12u I
A RSA J1 —41 < J2 -5
J1 —42 <«— J2 -6
UR4 UR? UR10 J1 -30 LGND J2 -53
1N6145A 1NG145A 1IN6145A ’ﬁ —gé 3’2 —gg
J1 —43 J2 -s9
- - - J1 -44 «<——¢ TP
J1 —45 «—4
J1 -46 <—t
E10-E13 TO LED REGULATOR P9 Ve
> J1 -47
E10 ([ - UNR [ 5 71 -s0
£12 < JULED LD Iz -52
TPZ _Iica > J2 -56
: J2 -58
J2 -60
£11
Ja =51 £16 & 17 TO COMM CABLE ASSY
13 [ UNR J1 -48 E16 & % J_ D1-T . Ji -1
+3v —Lm c7 \,L
] T1uF T-.001uF UR1
Bt l D2-R rTJlNﬁz’BE
17 ¢ . : J1 -2
TiF i
v Ccé
T -G | 38 SR
E1SE{— JoGND
= 24 {3 cs
L 56uF
E13-15 TO LOGIC REGULATOR

E33

i

J3 IS PRINTER PORT CONNECTOR

(SEE NOTE 2)

AIR FORCE T.0.31M1-2FMQ13-3

ARMY

T™ 11-6660-282-30

CONNECTOR
«EF00 5 53 .5
PD1 J3 -3 +5U
FDe J3 -4
PO3 J3 -5
<__ﬂD_i__) J2 -6 3 2 MIN
—PB0S 5 3z -7 Jz —21 2/10 MIN® 2261
<—58§—> J2 -8 (SEE NOTE 8)
«——=ft—> -
< STRES B9 J2-4m 1POTH E18 ‘F 10 MIN
< PRM® 5 53 _1g g2 -46 «—LPOTL 51 Seig L
<« BCKe 5 33 319 R :
< BuUsY 3Ty J2-4s £20
PAPMT 1213 g —4v SR7 £y €18 & E19 TO INTENSITY ADJ.
SLCT _ £ £20-E22 TO CONFIGURATION SWITCH ASSY.
€=
— FauLTe 3 313 gz-e2 «—RLO 1 seee
NC—> J3 14  J2 -43 SRO
NC—> J3 -17 1252 l2E3 lEE4 E2-IND/REC* (SEE NOTE 1)
—> J3 -18
] N E3-NSNRO (SEE NOTE 8) NOTES:
3 93 _59 1 1 1 E£4-~NSNR1 1. E2 STRAP IS NOT FIELD CHANGEABLE. A WIRE STRAP IS SOLDERED
—> J3-21 J2-25 BL3 IN PLACE ON THE -1 UERSION ASSEMBLIES AND DELETED ON THE
—> ﬁ ~S§ Jg —gg RC3 —2 UERSION ASSEMBLIES.
=55 - 2. J3 AND E£8, E£23 AND £9 ARE INSTALLED ON THE -2 UVERSION ASSEMBLIES
+——> J3 -25 AND DELETED ON THE -1 UERSION ASSEMBLIES.
1 3. J1-4, J3-17, AND J4-1 ARE CONNECTED TO EARTH GROUND AND THE
— DGND ASSEMBLY SHELL.
4. THE DIAGRAM BELOW SHOWS THE STRAPPING OPTIONS FOR E32 FOR BOTH
11SUAC AND 230UAC. 1su | 2300
N 77N
o o o [+]
ES-E7 TO BREAKER ASSY (AC IN) FACTORY | ALTERNATE
SHIPPED | POSITION
S 1 LINE o e POSITION
R6 S. AC POWER UOLTAGE STRAPPING:
e 6 11SUAC | 230URC
QU3 ﬂ(;:}_) =
U1S0LA2 elo @
£30
B1-A230 NEUTRAL £ 6. ALL RESISTORS ARE IN OHMS 1/4W4 Sx UNLESS OTHERWISE STATED.
Js -2 P1iN 7. ALL CAPACITORS ARE 10% UNLESS OTHERWISE STATED.
NC 8. STRAPPING FUNCTION TABLE:
[~~~ STRAP(S)| POSITION FUNCTION
% %
( $E325 2 ) €1 1-2 2-MINUTE AVERAGING
o T 6 - €1 2-3 10-MINUTE AVERAGING
[\_/ | (SEE NOTES 4 AND S5) E3,E4 OFF ,OFF 1 SENSOR
NG £3,64 ON,OFF 2 SENSORS
JS5 -3 < paL £3,64 OFF ,ON 3 SENSORS
LINE —1>es €3,64 | ON,ON 4 SENSORS
RS £8,E9&E23 TO €33 OFF ,OFF | OPEN - NOT AT END OF LEG
17.4 gg PRINTER POWER OUT £33 OFF ,2-3 1.56K ~ END OF LEG, 20-26 AWG
7u [ T INTERASSEMBLY WIRING
£33 OFF ,3-4 1K - END OF LEG, 12-19 AWG
RU4 INTERASSEMBLY WIRING
£31 V150LA2 £33 1-2,0FF | S60 OHM - RESERUED
B1-A230 £33 1-2,3-4 | 359 OHM — RESERUVED
NEUTRAL KEY: "2-3° = GTRAP PINS 2 AND 3 TOGETHER
Js -4 =4 }OE23 *ON" = STRAP THE TWO PINS OF EXX TOGETHER
"OFF" = LEAVE THE TWO PINS OF EXX OPEN. STORE JUMPER ON
JS IS TRANSFORMER CONT“,',%CTUR ONLY ONE PIN FOR LATER USE.
J1 -53 <—10UACA 9. SURGE SUPPRESSORS, UR2 - UR1l, ARE OPTIONAL.
> JS -8
J1 =55 <«
TPS
J1 -S54 <31ouacs _
J1 -Se6 J5 -9
P10 TPL1 TP12
‘Q’
_ <« 31UACAH _
o3 3 5
31VACH
J1 -s2 J5 -2

J3 IS TRANSFORMER CONNECTOR

FO-27.

Indicator/Recorder - Interconnect PCBA, Schematic Diagram

FP-69/(FP-70 blank)






AIR FORCE T.O. 31M1-2FMQ13-3

ARMY T™ 11-6660-282-30
Ji-1 L1 El
b —¢ SXh —9- O
—— C1 —- C2
1000pF TT71000pF
— . 2 ®
(B) O
— C3 —L Cc4
1000pF T 1000pF
= & °
(C) O
m— O —— C6
T 1000pF T 1000pF
J1-4 L4 E£4
(D)
— —— C8
T 1000pF T 1000pF

FO-28. Indicator/Recorder - Communications EMI Filter, Schematic Diagram

FP-71/(FP-72 blank)






AIR FORCE T.O. 31M1-2FMQ13-3

ARMY TM 11-6660-282-30
Ji1- L1 E
AC NEUTRAL L SRR . ! O
(A)
— C1 -1 c2
1000pF T 1000pF
J1- L2 2
AC LINE le SRR . E O
(B)
— G3 —1_ C4
1000pF T 1000pF
GROUND J1-5 ES
(C) _[ O

FO-29. Indicator - Power Output EMI Filter, Schematic Diagram

FP-73/(FP-74 biank)
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